Usnea is a widespread fruticose lichen popularly known for its medicinal properties across the world. Though it has been mentioned in many floristic studies reported from Uttarakhand, India, no detailed taxonomic account has been conducted for the past two decades. The present study was based on specimens deposited in lichen herbarium of National Botanical Research Institute (LWG), personal herbarium of D.D. Awasthi (AWAS) and herbarium of the department of botany, Lucknow University (LWU). A total of 28 species, including seven new additions to Uttarakhand, namely U. dendritica Stirt., U. lucea Mot., U. norketti G. Awasthi, U. pseudosinensis Asahina, U. sinensis Mot., U. spinosula Stirt., U. subflorida Stirt.are presented along with key to species.
Introduction
The lichen genus Usnea Dill ex Adans belonging to family Parmeliaceae (Ascomycota) (Eriksson 2005) , is a cosmopolitan fruticose lichen commonly found hanging from trees. Usnea can easily be recognised by its thread like morphology, central cartilaginous axis and presence of usnic acid (Clerc 1998 , Ohmura 2001 , 2012 . The variation in morphological characters such as colour of the thallus, thickness of main branch and length of thallus, makes it difficult to distinguish one species of Usnea from another. According to Clerc (1998) , morphological features of Usnea that are constant and that don't change with the changing environmental conditions of the geographical area should be used to distinguish species of Usnea. Such characters include pigmentation of basal part of the thallus, cortex and medulla; density of fibrils, shape of the branches, branching type and ratio of cortex, medulla and axis (C/M/A) in longitudinal section.
Lichen genus Usnea is represented by occurrence ca. 300 species in the world (Ohmura 2012) and India represents 60 species (Singh & Sinha 2010) . Motyka (1938) published the first world monograph of genus Usnea and divided Usnea into six subgenera viz., Protousnea Motyka, Neuropogon (Nees & Flot.)Motyka, Lethariella Motyka, Chlorea (Nyl.) Motyka, Eumitria (Stirt.) Motyka and Euusnea Jatta. All these subgenera later became independent genera except Eumitria (Stirt.) Motyka and Euusnea Jatta, which were in combination considered as the genus Usnea 191 apothecia absent; C/M/A: 14/15/40; central axis thick, medulla thin and compact; sitctic and usnic acid found in TLC.
Known distribution -The species is known from Eastern Asia countries. In India, it is distributed in Himachal Pradesh, Nagaland, Sikkim, Uttarakhand and West Bengal hills in Indian Himalayan regions and Tamil Nadu in Western Ghat region of the country.
Material examined -Almora district, Askote, Dhaulekin range, alt. 1950 m, on twigs of shrubs and trees, Awasthi , 2691/ A (LWG-AWAS); Nainital district, D.S.B. Campus, on Quercus leucotricophora bark, Kholia, 09-013704 (LWG); Pauri district, Pauri-Devprayag road, near circuit house, On fallen twigs, Shukla &Joshi, 05-005327 (LWG).
Usnea fragilis Stirt., Scott. Naturalist (Perth) 6: 297. 1881
Thallus corticolous, rarely saxicolous, sub-pendent to pendulous; branching subdichotomous to sympodial; branches non articulated and non inflated, annularly cracked; surface of branches pseudocyphellate-sorediate and isidiate; C/M/A: 13/22/30; central axis thick, medulla compact, outer part of medulla red pigmented; barbatic acid and usnic acid present in TLC.
Known distribution -The species is known from South-East Asian regions. In India, it is distributed in Arunachal Pradesh, Meghalaya, Nagaland, Sikkim, Uttarakhand and West-Bengal hills in Himalayas and Kerala and Tamil Nadu in Western Ghats.
Material examined -Almora district, Aretola-Jageshwar, alt. 1800 m, on tree twigs, Upreti, L-18322 (LWG); Jageshwar ridge, alt. 1950 m, on twigs of Quercus spp., Awasthi, 3495 (LWG-AWAS).
Usnea himalayana Ba , ooke ' J Bot Ke Ga d Mi c :
Thallus corticolous, pendulous, long, branching dichotomous, branches articulated and characteristically swollen between articulations (fusiform); pseudocyphellae present, round to elongate; isidia and soredia absent; apothecia very rare; C/M/A:4/39/12; central axis thin, medulla very loose; three chemical strains present: (i) norstictic and usnic acid (ii) salazinic and usnic acid; (iii) stictic and usnic acid.
Known distribution -The species is known from Himalayas, Western Ghats and Africa. In Indian Himalayas it is distributed in Himachal Pradesh, Manipur, Nagaland, Sikkim, Uttarakhand and West Bengal hills and in Tamil Nadu in Western Ghats.
Material examined -Dehradun distrct, on way to Vyas Shikhar, alt. 2850 m, on Quercus tree, Awasthi & Joshi, ; Chamoli district, way of Nanda Devi Biosphere Reserve, Kothidhar, alt. 3550 m, on Taxus baccata tree bark, Rawat & Rawat, 08-010961 (LWG). Motyka, Lich. Gen. Usnea Monogr. 2(1): 380. 1937 Thallus saxicolous, sub-pendent to pendulous, branching filamentose; surface of branches persistent, annularly cracked and minutely papillate; pseudocyphellae, isidia and soredia absent; apothecia not known; central axis thick, medulla dense; usnic acid and stictic acid present in TLC.
Usnea indica
Known distribution -The species is endemic in North-West Himalayas and known from Uttarakhand.
Material examined -Almora district, enroute to Sundardhunga glacier, before 5 km Dhakuri, alt. 2700 m, on rock, Upreti & Tondon, 213400 (LWG).
Usnea longissima Ach., Lichenogr. Universalis: 626. 1810
Thallus corticolous, pendulous, extremely long, base pale to blackend, cortex of main branch disintegrates exposing the thin compact medulla, fibrils perpendicular to main branch, papillae absent, isidia and soredia occasionally occur, central axis very thick, colourless and I+ blue; apothecia rarely present; seven chemical strains present, (i) barbatic acid and usnic acid (ii) squamatic acid, barbatic acid and usnic acid (iii) diffractaic acid and usnic acid (iv) evernic acid and 192 usnic acid (v) fumaroprotocetraric acid and usnic acid (vi) squamatic acid and usnic acid (vii) usnic acid only.
Known distribution -The species is widely distributed in Europe, North-America and North East Asia. In India it is known from Arunachal Pradesh, Himachal Pradesh, Jammu & Kashmir, Sikkim, Uttarakhand and West Bengal hills in Himalayas.
Material examined -Chamoli district, on way from Chopta to Tungnath peak, alt. 3600-4200 m, hanging from trees, Dange, 76.630 (LWG-LWU), Almora district, Dwali-Phurkia (on way to pindari glacier), alt. 2700 m, on trees, Awasthi & Awasthi, Thallus corticolous, shrubby, sympodially branched; branches somewhat constricted and articulated; surface of branches shiny, papillate; pseudocyphellae, soredia and isidia absent; apothecia terminal, with ciliate margins; central axis thin, medulla loose; C/M/A: 7/30/26; usnic acid and stictic acid present in TLC.
Known distribution -The species is endemic to Western Ghats and earliar known from Tamil Nadu in India. The species is a new addition to the Uttarakhand state.
Material examined -Dehradun district, Mussoorie-Tehri road, alt. 2100 m, on bark, Singh, 97061 (LWG).
Usnea luridorufa Stirt., Scott. Naturalist (Perth) 6: 104. 1881 & 7: 295. 1882 Thallus crticolous, shrubby to sub-pendent, branching dichotomous to sympodial; branches non-articulate and non-inflated but basally constricted; surface of branches lacking papillae, pseudocyphellae, isidia and soredia; apothecia terminal with ciliate margins; central axis thick, medulla dense; C/M/A: 7/29/27; norstictic acid, salazinic acid, stictic acid and usnic acid present in TLC.
Known distribution -The species is known from North and South Asia. In India, it is distributed in Sikkim and Uttarakhand in Himalayas and Kerala and Tamil Nadu in Western Ghats.
Material examined -Bageshwar district, enroute to Pindari glacier from Khati to Dwali, alt. 2210-2734 m, on fallen twigs, Joshi and Joshi, 07-008978 (LWG). Awasthi, J. Hattori Bot. Lab. 61: 376. 1986 Thallus corticolous, sub-pendent to pendulous, basally blackish; branching sympodial; surface of branches rough, minutely papillate, isidiate, eroded isidia leaves scar that resemble pseudocyphellae; soredia absent; central axis thick, medulla compact; C/M/A: 9/28/27; only usnic acid is present in TLC.
Usnea nepalensis D.D. Awasthi in G.
Known distribution -The species is known from Himalayas and Western Ghats. In India, it is distributed in Sikkim and Uttarakhand in Himalayas and in Kerala in Western Ghats.
Material examined -Almora district, near Dhakuri ridge, alt. 2700 m, on Quercus tree, Awasthi, 7579 (AWAS); Chamoli district, way to Nanda Devi Biosphere reserve, alt. 3600 m, on Pinus wallichiana bark, Rawat, 08-0011250 (LWG).
Usnea norketti G. Awasthi, J. Hattori Bot. Lab. 61: 377. 1986 Thallus corticolous, shrubby to sub-pendent, dichotomous to sympodial branching; branches articulated and inflated; surface of branches minutely papillate; pseudocyphellate; central axis thin, medulla loose; C/M/A: 6/31/25; barbatic acid, salazinic acid and usnic acid present in TLC.
Known distribution -The species is endemic to Himalayas. In India, it is distributed in Sikkim and Uttarakhand. The species is a new record for the state Uttarakhand. Table 3 Altitudinal preferences of species of Usnea in Uttarakhand.
